A novel succinyl dipeptide stimulates directed cell migration by modulating protein kinase C activity.
In determining the mechanism of the chemokinetic action of the thiol protease inhibitor, E-64, in endothelial cell monolayers subjected to wounding, we synthesized succinyl-leucyl-agmatine (SLA), an analogue of E-64 that lacked the epoxy group and protease inhibitory effect. We observed that this analogue retained its chemokinetic effect on wounded endothelial cells. Its stimulatory action on endothelial cell polarization response to wounding was rapid and associated with directed cell migration. Furthermore, its effect on cellular polarization was blocked by protein kinase C (PKC) inhibitors and mimicked by pharmacologic agents that stimulated PKC activity. To determine if SLA's chemokinetic action was mediated by protein kinase C activation, we compared the effects of SLA and the tumor promoter phorbol myristate acetate (PMA) on the translocation of PKC activity in endothelial cells. We observed that both SLA and PMA induced the translocation of PKC activity from the cytosolic to the particulate fraction of the cells. We also observed that both SLA and PMA induced the phosphorylation of two proteins (Mr 23.4 and 36.5 kDa) in intact 32P-labeled cells. Thus, SLA stimulates the endothelial cell locomotor response to wounding by stimulating PKC activity.